The concept of drive control prototype electric car designed in assumptions for sales in the markets of developing countries, mainly in South Asia has been presented in the article. The basic requirements for this type of vehicles and the possibility of rapid prototyping onboard equipment for the purpose of preliminary tests have been presented. The control system was composed of a PC and measurement card myRIO and has two operating modes. In the first of them can simulate changes of each components parameters and checking of program proper functioning. In the second mode, instead of the simulation it is possible to control the real object.
INTRODUCTION
Air pollution from cars with internal combustion engines is a problem that affects alike developed countries as well as those developing. In developed countries vehicles must be met strict exhaust emission standards. It is also growing public awareness and a sense of shared responsibility for the environment. In developing countries, level of vehicles technological advancement is much smaller. Also, their technical condition is often not satisfactory. Consequently emission of pollutants emitted into the environment is very high in relation to the overall number of vehicles. In developing countries, awareness of the need to reduce air pollution is still insufficient, but fortunately, is gradually increasing.
Figure 1 World passenger vehicles production in years 1950 -2014 [1]
Worldwide, the number of produced cars is still growing. Since the 50s of the twentieth century it has been increased from 10 million to more than 70 in 2014. The share of electric cars with the amount of less than 3 million units produced in 2014 represents only 4.3% of total production [1]. However, the projections clearly indicate the dynamic development of this sector of vehicles industry in subsequent years. Finding new sources of clean energy is also important because of the ever growing population of people. Today, it constitutes more than 7 billion people, whilst in the early 60 it was only 3 billion (source -UNFPA 2015) [2] .
The need to seek alternative and environmentally greener sources of vehicles propulsion has been noticed in the early 90s also in the developing countries of South Asia, such as Nepal [3, 4] . The capital of this country, Kathmandu due to its geographical location is particularly vulnerable to smog formation [5, 6] . To minimize this phenomenon has taken a number of activities, among others, it has been banned movement in road traffic through the Indian manufacturing tricycles cars equipped with a diesel and two stroke engines. Attempts have been made to modify them and equipment with electric drive [7] . Until now, however, is missing four-wheeled vehicle driven by electricity, with an affordable price, which could serve as a universal form of transport for the average family.
The vehicle of this type must be adapted in terms of degree of complexity and cost of the purchase to the specific reality of these countries.
DESIGN INTENT OF UNIVERSAL ELECTRIC VEHICLE
Markets in developing countries from one side need modern technical solutions to ensure their faster development, and on the other need a relatively simple solutions to be able to provide the possibility of their service. The main assumption of the proposed vehicle is to find a compromise between these two factors. A good solution seems to be a modular construction that would allow easy removal of individual components and their exchange, or in the case of more complex parts, such as engine, removal and sent to a specialist workshop.
The basic premise is the design, which allows as much as possible the execution of service operations for less qualified mechanics. The number of components that require referral to a specialist service should be limited to a minimum. This is difficult to achieve, but not impossible. Being developed vehicle must be universal, which means that the storage space should be easy to arrange for the transport of alike passengers and cargo. In the basic principles it had been agreed that he should be able to transport the driver and seven passengers or the driver, along with 800 kg of cargo.
Easy adaptation the vehicle to the users needs is a factor of great importance, because the number of vehicles per capita in developing countries is much less in comparison to developed countries. Often, one vehicle meets so multiple roles and is carrying many passengers at the same time.
In most electric cars the electric motors are powered by high voltage. This is to reduce the current which supply them. In the case of this vehicle is taken into account a DC motor powered by 48V with a power approximately 5 kW. It was decided to take such a step in view of safety of users and vehicle repairing crew. Service for engines fueled with high voltages requires specialized service knowledge which can be difficult to provide in developing countries. In the case of such an important topic such as safety of users and service, performance power unit had to go to the background.
The maximum speed is assumed at 70 km.h -1 and a range of approximately 80 km what should be a value sufficient for the vast majority of applications in Nepal. The specific topography of Nepal, which is a mountainous practically all over its area, causing that the speed achieved on the roads are relatively small. Also the nature of the operation of the engine is not uniform, as a result of numerous hills engine operates with high power or is not needed during steep descents. Therefore, it is necessary to use the system recovering energy during braking. This will significantly extend the battery life.
THE CONTROL SYSTEM DESIGNED LABVIEW SOFTWARE
Prototype control program has been developed to control the only powertrain of the vehicle. They were not taken into consideration other systems such as integrated active and passive safety and comfort enhancing elements or vehicle lights.
The requirements for safety systems in the countries of South Asia are not as stringent as in Europe. This makes it possible to achieve lower manufacturing costs of vehicles. Systems such as lighting and ventilation can be controlled in three ways -using analogue electronic circuits, microcontrollers controlling each system separately or central body computer. Each approach has certain advantages and disadvantages. Solutions based on digital systems are more integrated, do not have moving parts that can be damaged (relays), but are more difficult to repair. At this stage of the project are considered all the options available in terms of both manufacturing cost and easy to repair.
The control system was composed of a PC computer and measurement card myRIO. Described controller has a built-in configurable logic gates in the FPGA of more than 28,000. Built-in SoC Zynq Xilinx enables you to make the following loop of the program with a maximum frequency of 40 MHz. NI myRIO contains 10 analog inputs, 6 analog outputs, I/O channels of audio and up to 40 digital I/O. In addition, it has a WiFi module, a three-axis accelerometer and a few programmable LEDs. Offered by its performance are therefore more than sufficient to ensure smooth control of the prototype being designed. WiFi module allows wireless connection to a PC and mobile devices such as a mobile phone or tablet, which can be displayed to indicate the instruments on-board and also control available functions. [8] . Figure 2 shows the architecture of used controller.
Figure 2 The LabVIEW myRIO architecture [8]
The figure 3 shows the input signals supplied to the controller and output signals that are supposed to control the various components. To the measurement card inputs has brought the following signals: accelerator pedal (analog -two potentiometers for security reasons), brake pedal (digital -microswitch), speed (analog -inductive sensor), battery voltage (analog), ignition switch (digitalmicroswitch) , engine rpm (analog -inductive sensor), engine temperature (analog -thermistor), battery temperature (analog -thermistor). Applied sensors are widely used in the automotive industry. This allows access to spare parts should be trouble free.
Four controller outputs are supposed to control speed of the motor driving the wheels of the vehicle and also engines driving fans, which cooling powertrain and batteries.
Figure 3 The block diagram of the inputs and outputs of control system using myRIO measurement card
Developed control system has two operating modes. In the first of them can simulate changes of each components parameters and checking of program proper functioning. This enables quick modification of created control program without the need for connecting external devices. This is a very useful feature at the stage of rapid prototyping. In the second mode, instead of the simu-lation it is possible to control the real object. With this solution, changes in the controller and check their correctness is very easy.
Figure 4 Control Panel created in LabVIEW software
After crossing the set limits of engine or battery temperature controller starts cooling fans. At their work have been taken on hysteresis to prevent unsteady states. Cooling the battery is a very important issue in the design of electric vehicles. Maintenance of the proper temperature requires the use of fans that enhance the combined energy consumption, thus lowering the vehicle is also provided. It should therefore seek to provide maximum cooling air flow through circling the batteries.
The user can observe the change of the selected parameters in the time domain on a graph, and their current value on the individual indicators (Fig. 4) . In preliminary tests carried out on a laboratory has been confirmed proper functioning of the designed system. It can be stated that the formed concept is right and carry out further research on its development is very reasonable.
CONCLUSIONS
The paper presents the assumptions to be met by electric vehicle, intended for the markets of developing countries, whose fulfillment is necessary to be able to call its character universal. On the basis of simulations and experiments it can be concluded that the LabVIEW software is successfully suitable for prototype powertrain control of projected vehicle.
Figure 5 Kathmandu University -Main Building
In the next stages of the research it is planned to take into account the control of two motors for the version with all-wheel drive, recharging the batteries using solar cells and forecasting the remaining range.
Energy recovery during braking has not been suggested into consideration because used powertrain have their own control module that supports this feature. 
